More than 27,000 complementary medicine (CM) therapists are registered in Switzerland, but limited data are available on their occupational profile and role in the healthcare system. Herein we aimed to gain a better understanding of the professional profile of non-physician licensed therapists, focusing on acupuncture, osteopathy, and European naturopathy.
Introduction
In the United States in 2012, 33% of the population aged 18 years or more used some type of complementary medicine (CM) in the previous 12 months [1] . In Australia, the prevalence of use was 63.1% among people aged 18 or more in 2017 [2] . In Europe, the prevalence of CM use is hard to estimate because of the heterogeneity in the quality of studies and in the definitions of CM used [3] . In Switzerland, the Swiss Health Survey showed that, in 2012, 25% of the population aged 15 or more had used some CM approach at least once in the previous 12 months [4] . Basic health insurance there covers the following five CM treatments when provided by a trained physician: acupuncture, traditional Chinese medicine (TCM), anthroposophic medicine, homeopathy, and herbal medicine. Many other CM treatments, including treatments performed by registered non-physician therapists, are covered by private supplemental insurance plans that have various conditions for reimbursement of these treatments [4] .
In Europe, a 2012 study estimated that there were at least 300,000 registered CM therapists, less than half of them physicians [5] . That same study reported that there were at least 65 CM therapists, as opposed to 95 family physicians, per 100,000 inhabitants in Europe [5] . In Switzerland, there are currently around 27,000 registered CM therapists in the two main registers that offer accreditations in the domain of CM: the Empirical Medicine Register (EMR) and the Swiss Foundation for Complementary Medicine (ASCA). These accreditations provide recognition to therapists and allow them to be reimbursed by supplemental private health insurance plans. By comparison, there were 36,900 physicians in the country in 2017, of whom 18,858 were ambulatory physicians [6] . This amounts to 438 physicians and 320 CM therapists per 100,000 inhabitants.
Despite the growing body of literature on CM, little attention has been paid to the providers. In the United States, researchers have investigated the characteristics of acupuncturists, massage therapists, chiropractors, and naturopathic physicians [7, 8] . Such studies have provided useful descriptive information about curricula and the sociodemographic and practice profiles of therapists in the various states within the country. The profiles of CM therapists have been investigated more extensively in Australia and New Zealand through surveys conducted among massage therapists, TCM therapists, osteopaths, and naturopaths [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . In Europe, studies have mainly described the characteristics of acupuncturists and osteopaths, but most of those studies focused solely on the type of care delivered and on patient profiles [19] [20] [21] [22] [23] [24] [25] . Despite the substantial number of CM therapists and the high prevalence of CM use in the population, few data are available on the occupational profiles of CM therapists, especially in Europe.
With increased attention directed at these professions, there has been growing interest in assessing the current state of the practices of CM therapists, as well as their place within the Swiss health system. Thus, the aim of this study was to gain a better understanding of registered non-physician licensed therapists in the French-speaking part of Switzerland by investigating their professional profiles (including training, practice characteristics and patients' profile). The study was limited to non-physician CM therapists, as they are less integrated in the conventional medical system. Because numerous different CM therapies coexist in Switzerland and it is impossible to describe the therapists' profiles in every one of these disciplines, we focused on three popular methods: naturopathy (European), acupuncture, and osteopathy.
Method

Study design
We conducted this cross-sectional observational study by using an online anonymous practice-based survey between March and June 2017. The questionnaire was sent to all registered osteopaths, naturopaths, and acupuncturists of the French-speaking part of Switzerland.
Setting and participants
Most therapists are registered in one of the two largest private organizations that provide accreditations in the domain of CM in Switzerland: EMR or ASCA. Therapists were informed about the research project through an email sent by EMR and ASCA to all acupuncture, European naturopathy, and osteopathy therapist members in the French-speaking part of Switzerland. The email, sent only to therapists who indicated that French is their language of correspondence, contained a letter of information about the research and a link to the online questionnaire. Two reminders, after 2 weeks and after 1 month, were sent through the same channel to encourage participants to answer. Inclusion criteria were that therapists had to speak French and that they had to be practicing in the French-speaking part of Switzerland. The exclusion criterion was being a conventional medicine physician. Two mandatory items in the questionnaire allowed us to check for these criteria.
Some therapists were registered for several therapies (e.g., osteopathy and acupuncture) and thus received the emails twice. As the questionnaire did not allow to check more than one therapy per participant, these participants were asked to refer in their answers to the therapy they practiced the most. Because of these double registrations and the fact that the questionnaire was anonymous, the response rate for each therapy could not be calculated precisely, unlike the general response rate.
Variables
We developed a 46-item questionnaire divided into nine sections using the Limesurvey software. The first three sections (14 items) explored sociodemographic and training data. The next three sections contained questions on practice characteristics, work environment, and workload (25 items). In the last sections, information such as patients' main complaints, transmission of information, and treatment coverage were collected (7 items). Participants were asked to indicate the five most common complaints reported by their patients. For the analysis, these complaints were then classified under larger groups (such as pain, sleeping disorders, and digestive disorders). Willingness to have treatments covered by basic health insurance was assessed through a Likert scale. Answers where then grouped (strongly agree, agree, neutral vs. strongly disagree, disagree) to report frequencies.
Data sources
To ensure that we asked relevant questions about the characteristics of the professions under scope, we conducted one preliminary interview with one practitioner of each of the three professions included in this study. These interviews served as a basis for developing the questionnaire; some items were also adapted from existing questionnaires [10, 19, 21, 26, 27] . The questionnaire was cognitively tested by a sample group of therapists with various sociodemographic characteristics. Amendments were then made to the questionnaire to improve comprehension of the survey items. The therapists participating in the cognitive testing did not take part in the study. The Cantonal Commission for the Ethics of Human Research (CER-VD) approved the study (Reference Req-2016-00535) and waived the need for consent, given the scope and nature of the study and the anonymous data collection and analysis.
Statistical analysis
Responses to the questionnaire were analyzed with R statistical software (version 3.4.2). Standard descriptive analyses (e.g., means and standard deviations for continuous variables and percentages for categorical variables) were used to summarize sociodemographic variables, training, practice characteristics, and patient profiles. In all of these areas, we conducted twoby-two comparisons among the three professions by using Fisher's exact tests and the Student's t-test for categorical and continuous variables, respectively. We conducted bivariate analyses to explore factors associated with therapists' practices. Associations between continuous variables were estimated with Pearson's correlation coefficients, whereas associations between binary variables were estimated with the Fisher's exact test. Associations between binary variables and continuous variables were estimated with the Student's t-test. We also conducted multivariate analyses to describe associations between therapists' practices, on the one hand (outcome variables), and profession, age, gender, and interactions between the latter three on the other (explanatory variables). Multivariate linear and logistic regressions were used for numeric and binary outcomes, respectively. Variables and interactions were introduced into the models on the basis of the Akaike information criterion and clinical relevance.
Results
Sociodemographic data
Among the 1549 therapists who received the questionnaire, 426 returned it (general response rate: 27.5%; osteopaths: 27.9-28.8%; naturopaths: 32.7-34.9%; acupuncturists: 20.4-21.9%). Most respondents were women (67.8%). The proportion of women was significantly higher among naturopaths than among acupuncturists (p = 0.001) or osteopaths (p<0.001). The mean age of the respondents was 46.0 years (SD 11.6). Osteopaths were significantly younger than acupuncturists (p<0.001) and naturopaths (p<0.001). On average, respondents went into practice around the time of their graduation, as they had graduated 12.6 (SD7.4) years ago and had been practicing on average for 12.7 years (SD 7.6) with no significant difference between the three professions. Detailed sociodemographic data are reported in Table 1 .
One third of the participants were also trained in an additional CM modality. Acupuncturists (p<0.001) and naturopaths (p<0.001) were significantly more often trained in another CM modality than osteopaths were ( Table 1 ). Acupuncturists were mainly trained in disciplines pertaining to TCM. Naturopathy was the profession with the highest number of different CM training per therapist (up to seven) (for details on CM training see Table 2 ).
More than half of the participants had previous training outside the CM field, with naturopaths (p<0.001) and acupuncturists (p<0.001) reporting it significantly more often than osteopaths did. Among those with previous training, osteopaths (67.1%, n = 57) and acupuncturists (57.4%, n = 35) were significantly more likely to be trained in another healthcare-related field than naturopaths (21.7%, n = 18) were (both p<0.001). Among therapists trained in another healthcare-related field, almost two thirds of osteopaths and one third of acupuncturists had training in physiotherapy. Among therapists with previous training outside the CM field, acupuncturists (53.2%; n = 33) were significantly more likely than naturopaths (22.9%; n = 19; p<0.001) and osteopaths (24.4%; n = 20; p<0.001) to still work in that field (for details on training see Table 3 ).
Practice characteristics
CM represented the main professional activity for the majority of therapists, especially for osteopaths compared with acupuncturists (p<0.001) and compared with naturopaths (p<0.001). The majority of therapists were self-employed and had one practice location. Overall, therapists worked an average of 30.7 hours per week (SD 12.5), with osteopaths working significantly more hours per week than naturopaths (p<0.001) and acupuncturists (p<0.001).
Overall, therapists performed 97.4 monthly consultations (SD 62.7) and the average length of encounters was 55.1 minutes (SD 15.8), but there was a significantly different distribution across professions for both of these aspects (both p<0.001). Detailed results are presented in Table 4 . When asked whether the consultation costs of their therapies should be included in the list of basic health insurance-reimbursed therapies, acupuncturists (71.6%, n = 58)) and naturopaths (64.4%, n = 65) were significantly more in favor than osteopaths were (27.7%, n = 64) (both p<0.001).
Patient profile
The mean proportion of female patients reported by the therapists (n = 418) was 67.9% (SD 12.0). Osteopaths (n = 231) reported having significantly fewer female patients (63.3%; SD The main reasons for consultation, reported by therapists, differed across professions. Low back pain was the most common reason for patients to consult an osteopath (reported by 79.1%of osteopaths, n = 182), followed by neck pain (73.9%, n = 170) and thoracic spine pain (22.2%, n = 51). For acupuncturists, the most common reasons were pain (reported by 45.9% of acupuncturists, n = 39), sleeping disorders (37.6%, n = 32), and musculoskeletal problems (35.3%, n = 30), while for naturopaths the reasons were digestive disorders (reported by 40.6% of naturopaths, n = 41), musculoskeletal problems (34.7%, n = 35), and mood disorders (including stress, anxiety, and depression) (34.7%, n = 35).
Exploration of practice characteristics
As a secondary objective, we explored factors that influenced therapists' practices, such as age, gender, and years in practice. Male therapists (n = 136) were in practice for a significantly longer time than female therapists (n = 284) were (15.5 years [SD 8.1] vs. 11.2 [SD 6.7], respectively; p<0.001), but male therapists (n = 132) were also significantly older than female therapists (n = 275) (48.8 years [SD 10.8] vs. 44.6 [SD 11.7], respectively; p<0.001). On average, women worked fewer hours per week and performed fewer consultations per month than men did. However, their consultations lasted longer than those of male therapists (Table 3) .
Therapists whose main professional activity was osteopathy, acupuncture, or naturopathy had been in practice longer but were younger than those for whom it was not the main professional activity. Therapists with additional training in another CM, as well as therapists trained in a field other than CM, were significantly older and had been practicing longer than therapists without such trainings. Therapists who were employees were significantly younger and had been in practice for less time than had self-employed therapists. Detailed results are presented in Table 5 .
As there were significant differences in therapists' profiles, we performed a multivariate analysis, adjusting for profession, age, gender, and interactions between the latter three. Overall, acupuncturists worked significantly fewer hours than osteopaths did, and women worked significantly fewer hours than men did. Acupuncturists and naturopaths performed significantly fewer consults per month than osteopaths did. Women performed fewer consults per month than men did, especially naturopaths and acupuncturists, when interactions between gender and profession were considered. Consultations were significantly longer for acupuncturists and naturopaths than for osteopaths, as well as for female therapists in general. Being a female naturopath involved even longer consults (see Table 6 for detailed results).
CM was significantly less often the main professional activity for naturopaths and acupuncturists than it was for osteopaths. Osteopaths were significantly more often self-employed than acupuncturists were. Age was positively associated with the likelihood of being a self-employed therapist, especially among osteopaths.
Regarding training, acupuncturists and naturopaths were significantly more likely to have additional training in another CM than osteopaths were. Acupuncturists and naturopaths were more likely than osteopaths to have undertaken previous training outside CM. Age was associated with a greater likelihood of such training for osteopaths, but a smaller likelihood for acupuncturists and naturopaths. Detailed results are presented in Table 7 . 
Discussion
Our results showed that, regardless of their profession, most therapists were women, Swiss, trained in Switzerland, and self-employed. Osteopaths were younger than acupuncturists and naturopaths, worked more weekly hours, performed more consults per month, and had shorter consultations. They were also less likely than acupuncturists or naturopaths to be trained in another CM modality or to have undertaken previous training outside the CM field. It is difficult to compare our results with those from other countries, as they partly depend on the socio-sanitary context, degree of recognition of these professions, and type of training and diploma available. However, as aspects of these professions are more linked to the professions themselves than to the context in which they occur, we will discuss and compare some of these aspects profession by profession. 38 .25, has to be interpreted as the mean number of weekly working hours for the reference profile. To estimate the mean value of WWH for naturopaths, we consider that the variable "Naturopaths" is equal to 1 and the number −0.38 (regression coefficient or beta weight) has to be added to 38.25 . In a similar way, −7.03 is added for female therapist. The coefficient −0.04 associated to the variable Age has to be understood as the increase per year of difference with the reference profile. Thus we will add 0.25 = (−0.05) � (−5) for a 40 year old therapists.
For profiles who differ from the reference profile on more than one explanatory variable, it will be necessary to add interaction coefficients (if present). For example, we will add −5.59 in addition to the coefficients −0.38 and −7.03 for female naturopaths. Finally, the estimated mean number of weekly working hours for a 40-year-old female naturopath will be 25. 
Complementary medicine therapists in Switzerland
Naturopaths' professional profile
The results showed a high proportion of female therapists among naturopaths, which is in line with previous studies conducted in Australia, Germany, or the United States [7, 10, 28] . In our sample, a large majority of naturopaths had previous training outside the CM field (85%). In Australia, Bensoussan, Myers (10) found that 31% of naturopaths had training outside naturopathy, 11% of this training pertaining to health. That difference might be explained by the variability in professional recognition in these countries. Indeed, until recently, there was no nationally recognized naturopathic diploma in Switzerland, whereas Australia has offered advanced diplomas and bachelor degrees in naturopathy since the 1990s [13, 29] . Given the situation in Switzerland, we hypothesize that most naturopaths first chose to train in a regulated profession before turning to naturopathy. Interpretation example for the proportion of therapists who are self-employed: the logistic regression model for the proportion of therapists who are self-employed (SE) is logit(SE) = 5.14−0.87 � Natu−2.59 � Acu+0.34 � (Age−45)−0.28 � Natu � (Age−45)−0.30 � Acu � (Age−45). In logistic regression, the β weights are not directly interpreted.
However, their exponentials (e β ) can be interpreted as odds ratios. Thus, for a 45-year-old male naturopath, the odds of being self-employed are equal to 0.42 times (58% less) those of a 45-year-old male osteopath (reference profile). For profiles who differ from the reference profile on more than one explanatory variable, one multiplies the corresponding odds ratios. The odds ratio of a 55-year-old acupuncturist would be 0.11 = 0.08 � 1.40 10� 0.74 10 .
https://doi.org/10.1371/journal.pone.0224098.t007
Complementary medicine therapists in Switzerland
Regarding practice characteristics, naturopaths in the present study worked a mean of 24.6 hours a week, which is similar to that reported in other studies [10, 13] . However, the number of consultations per month and the length of consultations differed from previous findings. In our study, naturopaths performed 54 consultations per month, whereas in other countries, this number was higher, at 20 to 27 consultations per week [7, 10, 13, 28] . The length of consultation reported in those studies-ranging from 13.4 min ± 6.3 to 60.3 min ± 22.6-was, however, shorter than that in our population [10, 28, 30] .
Regarding the main reasons for patients to consult them, naturopaths in our sample mentioned musculoskeletal problems, mood disorders (including stress, anxiety, and depression), and digestive disorders. These complaints partially matched those found by Cherkin [30] in four American states, who reported fatigue, back symptoms, and anxiety or depression. In Australia, the most common complaints were psychological, gynecological, and endocrine problems [13] . However, the classification of patients' main complaints may differ from one study to another.
Acupuncturists' professional profile
The majority of acupuncturists in our sample were female, which corresponds to findings in other studies [14, 20, 22] . Acupuncturists in our study were often trained in another healthcare-related field (42%). This aspect was also investigated in the US states of Massachusetts and Washington [7] , which showed slightly lower rates of other healthcare training (16% of acupuncturists in Massachusetts and 33% in Washington).
No study has indicated the number of weekly working hours, although data are available on the number of consultations. In our sample, acupuncturists performed a mean of 83 consultations per month. Other studies showed rates approaching that, with results ranging from 15 to 25 consultations per week [7, 8, 14, 20] . We found only one study that indicated the mean length of consultations, which was between 41 and 60 minutes [14] , similar to our findings.
The main reasons to consult were musculoskeletal problems, pain, and sleeping disorders. Other studies identified broadly similar complaints: musculoskeletal problems [20, 31] , pain [22] , back and neck symptoms [30] , mental health problems [20, 22, 30, 31] , fatigue and headaches [30, 31] , and obstetrics/gynecology [20, 22] . Previous studies reported that patients used acupuncture for the same general categories of health problems as they did in our study, except for obstetrics/gynecology, which was less often cited in ours.
Osteopaths' professional profile
Slightly less than two thirds of osteopath respondents were female. This percentage is higher than findings in previous studies, which indicated rates ranging from 28% to 58% [9, 15, 21, 23, 24] . Contrary to what we observed in our results, in a study performed in Belgium, the Netherlands, and Luxembourg, van Dun et al. [23] found that 85% of osteopaths had previous training as physiotherapists and 11% had another type of previous training. In our study, only about one third of osteopaths had previous training, most often as physiotherapists. The high proportion of former training for osteopaths in the above-mentioned countries might be explained by the fact that there, the profession is not regulated, whereas in Switzerland, osteopathy is regulated at the federal level and recognized as a healthcare profession since 2016 but was already well accepted in the healthcare system before that [24] . Hence, we can hypothesize that physiotherapy-a manual therapy and regulated healthcare profession-might be an entry point for therapists wanting to become osteopaths, as it could provide them with access to official funding models or referral pathways, all the more so in countries without regulation.
In our sample, a large majority of osteopaths were self-employed, which is in line with what van Dun, Nicolaie [23] found in three European countries and with a recent Swiss study [24] . In addition, 71% of osteopaths had one practice location, which is more than that reported in other studies in which 59%-65% of osteopaths had one practice location [9, 15] . Regarding time spent in practice per week, our results (30 h/week) matched those of previous studies that reported between 25 h/week and 33 h/week [15, 21, 23] . However, the mean number of consultations per month was lower in our study (117 consultations per month) compared with that of other studies, with numbers ranging from 33 to 42 consultations per week [9, 15, 21, 23, 24] . These results may indicate more time spent on administrative tasks by the osteopaths in our study. We found only one study that indicated the mean length of consultations. In that study, Morin and Aubin [32] found a mean length of treatment that was similar to that shown in our study.
Back pain, especially low back pain and neck pain, was the most common reason for which patients consulted an osteopath, which is consistent with findings in other countries and confirms a recent Swiss study [9, 11, 24, 32] .
Comparison between professions
Overall, the professional profile of osteopaths differed from the profiles of naturopaths and acupuncturists. These differences were mainly found in previous training, hours worked per week, length of treatments, patients' complaints, and attitude toward reimbursement of treatments from basic health insurance.
Regarding previous training, we found that acupuncturists and naturopaths were significantly more often trained in an additional CM modality than osteopaths were. This result seems logical in the sense that naturopathy and TCM (which comprises acupuncture) are whole medical systems that include several treatment modalities. Indeed, acupuncturists and naturopaths predominately indicated being trained in CM in consistency with their profile (e.g., naturopaths were often trained in herbal medicine and homeopathy, whereas acupuncturists were often trained in Chinese herbal medicine and Tuina). On the other hand, as osteopathy is a single method, few therapists were trained in another CM modality.
Over two thirds of acupuncturists and naturopaths, but less than one third of osteopaths, had previous training outside the CM field. We hypothesize that this is due to differences in educational status and regulation of these professions. Indeed, in Switzerland, there exists strong heterogeneity among schools and training curricula for acupuncture and naturopathy, and such training has not been regulated until recently. In contrast, osteopathy has been legally recognized as a health profession since 2016 and taught at the university level since 2014; before that, there was only one private osteopathy school in the country that delivered recognized diplomas. Moreover, osteopathic training curricula, unlike acupuncture and naturopathy, is only full-time training. These differences may have an impact on the decision to train in osteopathy directly after high school, whereas becoming a naturopath or an acupuncturist might be a career change, especially for naturopaths, who have less often been trained in another healthcare-related profession. This could also explain why osteopaths were younger than naturopaths and acupuncturists.
Differences were also found in patients' main complaints, as reported by our participants. Although patients mainly consulted an osteopath for problems related to back pain, those who consulted acupuncturists and naturopaths often reported musculoskeletal problems, as well as mood and sleeping disorders. Thus, it seems that acupuncturists' and naturopaths' treatments encompass a wider range of health problems, or at least that their patients visit for a wider range of health problems. Additionally, there is some evidence in the literature regarding the effectiveness these therapies in the treatment of some of the complaints reported by the therapists: osteopathy for the treatment of back pain [33, 34] ; acupuncture for the treatment of musculoskeletal problems [35, 36] ; and naturopathy for the treatment of mood and sleeping disorders [37, 38] .
Finally, therapists' positions differed regarding reimbursement by basic health insurance. While acupuncturists and naturopaths mainly favored reimbursement of their treatments, osteopaths showed the opposite trend. We can hypothesize that there is a different degree of recognition and regulation of these professions in Switzerland because acupuncture and naturopathy are not regulated at the federal level. Being reimbursed by basic health insurance would thus imply better recognition of these professions. On the other hand, osteopathy is already regulated and recognized as a health profession, making it less essential to be reimbursed through basic health insurance.
Limitations
Our study has several limitations. First, the response rate was low, thus hindering the possibility to confidently extrapolate the results to the entire population of therapists in the Frenchspeaking part of Switzerland. Second, we investigated only those therapists working in the French-speaking part of Switzerland, as organizational contingencies did not allow to conduct the study over the whole of Switzerland, in two other languages (German and Italian). Third, only a few acupuncturists in our sample were Chinese or trained in China. The fact that our questionnaire was in French may have affected their response rate as a result of language barriers. Thus, Chinese acupuncturists might be underrepresented. Finally, female therapists were overrepresented among the respondents in all three professions (67.8%) compared with our original sample (56.5%).
Conclusion
This first study to investigate a variety of therapists' profiles in Switzerland provides useful information about their activities and role within the Swiss healthcare system. Overall, professional profiles differed among therapies. Although all three professions are encompassed under the same umbrella term (CM), our study showed that they have specific work cultures and areas of intervention in the healthcare system. Along with providing greater knowledge about the providers of three widely popular therapies in Switzerland, this study will serve as a basis to further explore particular aspects of those professions (referral patterns, collaboration with other healthcare professions). It would also be useful to better understand which CM characteristics are the same between countries, or differ between countries or culture where CM therapists practice. Along with providing greater knowledge about the providers of three widely popular therapies in Switzerland, this study will serve as a basis to further explore particular aspects of those professions.
